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Applicant: Toyota Gosei K.K., Aichi Prefecture, Japan 
Title: Light emitting diode 

Detailed Description of the Invention: 

• • » • ■ 
[0014] 

Next, an explanation will be given concerning the method 
of manufacturing this multi-color LED 1. 

First of all, on the flux-coated lands 14a and 14b of the 
printed circuit board 2 with printed wirings and through-holes 
formed on and in both surfaces thereof, two blue light emitting 
chips 4 which have their electrode portions 44, 45 provided with 
solder bumps are placed, put into a re flow furnace and 
electrically connected onto the printed circuit board 2 and thus 
fixed. Next, the lands 15b, 16b are washed; then, a silver paste 
is applied to the thus washed lands 15b, 16b; then, the one 
electrode portion 54 and one electrode portion 64 of the 
red-light emitting chip 5 and the green light emitting chip 6 
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are placed so as to be ready for connection; after the silver 
paste is hardened, and then, gold wires 10 are respectively 
wire-bonded for electrically connecting the anode electrode 
portions 53, 63 to the lands 15a, 16a-. Further, onto the printed 
circuit board 2, the reflection plate 3 is bonded by means of 
an adhesive, and further, from the rear surface side of the 
printed circuit board 2 , the lead wires 7 are connected and fixed 
by the use of a solder. Into the depression formed by this 
printed circuit board 2 and this reflection board 3, the sealing 
resin 8 is injected and hardened. Further, the thus 
resin-sealed light-emitting chips 4, 5, 6 are ir^erted in>-.o 
plastic molds for forming a lens member by injecting an epoxy 
resin thereinto, and an epoxy resin containing one wt % of a 
dispersing agent (silica) is injected and hardened, whereby the 
lens member is formed. 

[0015] 

From the light-emitting chip 4 of the multi-color LED thus 
manufactured, blue light is radiated; from the light-emitting 
chip 5, a red light is radiated; and, from the light-emitting 
chip 6, green light is radiated. Then, by applying electrical 
current to two kinds of light-emitting chips, there can be 
obtained the luminescent colors of reddish purple color, yellow, 
and bluish green color. Further, by making all the 
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light-emitting chips emit light, white light can be obtained. 
Further, by varying the electrical current applied, the light 
emission of three primary colors, that is, red, blue and green, 
can be controlled. In other words, by controlling the 
electrical current applied to the respective lead wires 7, an 
arbitrary colored light can be emitted. Further, according to 
this embodiment, two GaN blue-colored light-emitting chips - 
from which a sufficient brilliancy cannot be obtained as 
compared with red color and green color at present - are provided 
on a diagonal line whereby an emitted light color which is 
well-balanced as a whole can be obtained 

(In Figs. 1, 2, 3, 4, 5 and 6) 

100 Fig. 1, which is a longitudinal sectional view of the 
multi-colored diode according to the present 
innovation. 

200 Fig. 2, which is a front view of the printed circuit 
board on which the light emitting chips of the 
multi-colored light emitting diode according to an 
embodiment of the present innovation. 

300 . . Fig. 3, which is a rear view of the printed circuit board 
shown in Fig . 2 . 

400 Fig. 4, which is a longitudinal sectional view of the 
blue light emitting chip. 
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500 Fig. 5 f which is a sectional view of the red light 
emitting chip. 

600 . . Fig. 6, which is a longitudinal sectional view of the 
red light emitting chip. 
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